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© This invention relates to a dynamically shared 
facility network (DSFN) providing private network 
service to a plurality of customers using switched 
facilities of a common carrier network. A plurality of 
serving offices are connected via access links to 
customer telecommunications equipment A pool of 
channels is dedicated to providing communications 
for private network service among these serving 
offices. In response to a request from a customer, 
connections are set up in the serving offices be- 
tween access links and members of the pool of 
channels, in order to interconnect the serving links 
sought to be connected by the request. Where tan- 
dem connections between serving offices are neces- 
sary, connections are set up between members of 
the pool of channels. In case of failure of one or 
more channels, a new connection is automatically 
established. Advantageously, communication chan- 
nels of the large communications facilities of a public 
switched network can be allocated to the DSFN, thus 
achieving economies of scale, and thus permitting 
use of the large and flexible switching systems of 
the public switched network to control and switch 
channels of the DSFN. 
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DYNAMIC SHARED FACILITY SYSTEM FOR PRIVATE NETWORKS 



Technical Field 

This invention relates to arrangements for pro- 
viding telecommunication service to private cus- 
tomer networks. 



Problem 

In recent years there has been a rapidly in- 
creasing demand for large private data networks to 
connect, for example, a large number of terminals 
such as reservation terminals to central host com- 
puters used for keeping track of reservation data. In 
addition, there has also been an increase in the 
voice private network services required by com- 
panies which are geographically dispersed, to han- 
dle the increasing volume of voice traffic among 
branch locations and between branch and head- 
quarters locations. Private voice networks exist pri- 
marily as economically attractive alternatives to 
public network use. Data networks are implement- 
ed on private facility networks because prevalent 
host computer applications assume continuous 
connectivity to terminals. This characteristic makes 
the current public telephone network, arranged to 
provide transmission for many short communica- 
tions, unsuitable and excessively cosily for these 
applications. 

Virtual networks, such as AT&T's Software De- 
fined Network (SDN), set up call, connections one 
at a time, in response to a dialed request from a 
caller, over the public switched network, while pro- 
viding customer features, such as special in-net- 
work dialing arrangements. Such networks, whose 
callers compete for service with the general public, 
do not provide the very high availability of dedi- 
cated private networks needed, for example, for 
inter-computer data . transfers, necessary for the 
orderly conduct of a business. 

' Increasingly, customer dedicated digital facili- 
ties such as those provided by the Accunet® T1.5 
service offered by AT&T are used as the private 
network backbone facilities between major custom- 
er locations. A digital facility consists of an access 
link between the customer premises and an AT&T 
serving office and an interoffice link provisioned 
from digital carrier systems connecting AT&T of- 
fices. Multiplexers in the major customer locations 
are used to derive both voice and data circuits fiom 
the digital facility. Such an arrangement is illus- 
trated in FIG. 1. Facilities are provisioned by a 
common carrier through static cross-connect ar- 
rangements such as the Digital Access and Cross 
Connect System manufactured by AT&T Technol- 



ogies, in the serving office. For high bandwidth 
facilities such as those offered by Accunet T1.5 
Service these cross-connections are manually 
patched between the carrier terminal equipment of 

5 digital carrier systems. In this manner a common 
facility is shared among applications. These net- 
works have become more complex as more cus- 
tomers have become geographically diverse and as 
the use of point to point facilities has become less 

io economical and is being replaced by the use of 
networks providing switching arrangements. Typi- 
cally, private network locations ate not fully inter- 
connected by digital facilities. Then, two locations 
may be interconnected via one or more tandem 

75 locations, implemented through the use of private 
branch exchange (PBX) facilities and specialized 
flexible multiplexer systems, in order to use the 
private digital facilities efficiently. A switching or 
cross-connect junction is then required on the cus- 

20 tomer's premises. Efficient use of such arrange- 
ments requires individual circuits to traverse the 
least number of tandem points. As these networks 
become more congested such routing is not always 
possible and over time inefficient routing develops 

25 which requires periodic administrative rearrange- 
ment. 

Increasingly, customers have come to depend 
on these communication facilities in order to carry 
out their routine work so that the reliability of these 

30 network facilities has become critical. The engi- 
neering of networks and the administration of net- 
works to provide this high reliability is complex and 
expensive. Further, following failures in the network 
and the use of backup facilities in response to 

35 these failures, restoration of these networks to the 
normal traffic carrying pattern is a complex and 
time consuming task. Accordingly, a problem of 
prior art large private customer networks is that 
high costs for network engineering, operations and 

40 administration are incurred in providing highly reli- 
able service in the presence of network failures and 
frequently changing traffic pattern demands of the 
customers. 

45 

Solution 

The above problems are solved and an ad- 
vance is made in the state of the art in accordance 
so with the principles of this invention, wherein, illus- 
tratively, a telecommunications network comprising 
a plurality of switching systems and interswitch 
transmission facilities comprises a pool of inter- 
switch communication channels dedicated for use 
by a plurality of private networks. Each private 
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network is connected to ones of a plurality of toll 
switches by access facilities. These access facili- 
ties define and limit the use of interswitch chan- 
nels; the private customers are allowed to set up 
on demand any set of interconnections among their 
access facilities, the interconnections being pro- 
vided by the pool of channels of the network. In 
response to a request data message from a cus- 
tomer administrator of one of the private networks, 
any interswitch channel(s) that is currently available 
may be assigned for connecting the access facili- 
ties specified in the message. A data base main- 
tains a record of use of access facilities by the 
private customer to ensure that the private cus- 
tomer does not exceed his allotted capacity. Each 
switch maintains a record of the trunk groups and 
the busyidle status of all the channels (trunks) of 
the pool that are connected to that switch and 
maintains a routing data base for selecting an opti- 
mum route for connecting the access facilities to 
be connected in response to any request. The pool 
is engineered to provide sufficient transmission fa- 
cilities to interconnect all the access facilities of the 
private network customers in any combination, and 
to provide an adequate number of extra facilities to 
be used in case of failure of one or more of the 
facilities in the pool. This permits each of the 
customer administrators to draw facilities from the 
pool without exhausting the pool and without requir- 
ing permission from a network administrator. 

In accordance with one aspect of the invention, 
a shared public network also used for public tele- 
communications service is used to provide facilities 
for such a dynamically shared facility network 
(DSFN). Advantageously, communications channels 
of the large communications facilities of the public 
switched network can be allocated to the DSFN, 
thus achieving economies of scale. Advantageous- 
ly, the large and flexible toll switching systems of 
the public switched network can be conilgured to 
control and switch the channels of the DSFN. Ad- 
vantageously, such sharing eliminates the need for 
tandem points in customer premises equipment of 
the private networks. Advantageously, the network 
can be used to switch communication channels at 
switching points in the network to allow the cus- 
tomer to redirect or reallocate subscribed capacity 
among the customers various private network loca- 
tions so that that capacity may be used most 
advantageously. This is accomplished by selecting 
different channels from the dedicated pool to be 
used for handling that customer's most immediate 
traffic needs. 

The DSFN is engineered so that, the 
prespecified peak demands of all the private cus- 
tomer networks can be met simultaneously at any 
point in time. This engineering is based on limiting 
the access of each access point of each private 



customer network and limiting the set of such ac- 
cess points which may communicate for each pri- 
vate customer network. This arrangement differs 
from the current public switched network in that 

5 demand is unconstrained and the network is pro- 
visioned to carry a forecasted peak demand and is 
partially idle during off peak hours. The engineered 
pool is augmented by physically diverse facilities 
and adequate additional capacity sufficient to allow 

10 for the restoral of normal service in the event of 
failure of part of the regular facilities. When a 
failure occurs in the facility carrying channels which 
have been assigned to a particular private network, 
the failure may be detected in the customer's 

15 equipment; a request message is then automati- 
cally sent to the DSFN to reassign traffic on those 
channels to other available facilities. When the 
DSFN uses elements of a public network such as 
toll switches, the control of the public network can 

20 be used to control this function also. Advanta- 
geously, the fraction of additional communications 
channels which must be provided to assure the 
required level of reliability is lower in a DSFN than 
in a group of disjoint private networks. Advanta- 

25 geously, in such a DSFN, when repaired facilities 
are restored to service, their communications chan- 
nels are automatically made available in the pool of 
facilities for use by other private networks by mak- 
ing these channels available in the data tables of 

30 the switches. This is made possible because the 
pool of facilities of a DSFN are subject to an overall 
flexible repair and administration scheme which 
makes a restored facility immediately available for 
carrying new traffic. 

35 The invention provides for the administration of 

private networks as part of the overall process of 
administering the shared public network. Such ad- 
ministration takes advantage of the economies of 
scale offered by the large administrative systems 

40 that are present in shared public networks. Indeed, 
this reduces administration costs for such private 
networks. 

The public switched network illustratively pro- 
vides a CCITT standard Integrated Services Digital 

45 Network (ISDN) interface for communicating with 
customer access equipment. Such an arrangement 
permits a wide range of customer equipment to 
interface in a standard way with the DSEN. It* also 
provides out-of-band signaling to provide the com- 

50 mand and control signaling allowing the commu- 
nications channels to be combined into variable 
transmission rate groups and allowing reestabiish- 
ment of failed channels. 

The invention enables two or more private net- 

55 works to share units of capacity such as a 24 
channel T digital carrier facility and resultingly to 
increase utilization of interoffice facilities. 

A feature of the invention is that a customer 
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administrator of a private network initiates a change 
of facilities to respond to changes in the traffic 
pattern of a private network by means of the afore- 
mentioned signals from the private network. Ac- 
cordingly, the private network is immediately re- 
configured to meet this request, without requiring 
intermediate processing of service orders by the 
public network administrator- 
It is a feature of the invention that failures of 
facilities transporting customer channels are sig- 
naled via the aforementioned standard out-of-band 
signaling channel to customer access equipment. 
In response the customer access equipment sig- 
nals for a reconnection which is routed by the 
network switch over a diverse network facility with 
redundant capacity. 

Illustratively, each private network customer 
has access to the public switched network via 
dedicated access facilities. Connections within the 
customer's private network provided according to 
this invention are established only between these 
dedicated access facilities. These dedicated ac- 
cess facilities therefore define the scope of the 
private network assigned to that customer. These 
constraints define the required traffic capacity of 
the shared pool of facilities and permit the shared 
pool to be properly provisioned. As a result, cus- 
tomer administrators are free to request facilities 
for any traffic pattern meeting these constraints, 
i.e., the dedicated access facilities, without causing 
an overload of the shared pool; effectively, if a 
private network administrator legitimately requests 
more capacity for one route, capacity of other 
routes is diminished. 

In accordance with one aspect of the invention, 
a customer service controller is used for interfacing 
between the customer equipment and the network. 
The controller detects failures in the communica- 
tion channels of a path and automatically sends a 
message to the network to request the establish- 
ment of an alternate path. The controller also main- 
tains a record of the status of the customers 
network configuration. In a preferred embodiment, 
the controller signals to the network over a Primary 
Rate Interface (PRI) of an Integrated Services Digi- 
tal Network (ISDN) connection to the network. 

Therefore, in accordance with the principles of 
this invention, a pool of transmission channels in- 
terconnecting a plurality of switching systems is 
dedicated for use by a plurality of private networks 
which request connections between their access 
facilities to the switching systems by sending a 
request message to one of the switching systems 
which responds to this message by causing the 
requested connection to be established using chan- 
nels selected from the dedicated pool. 



Brief Description of the Drawing 

FIG. 1 is a block diagram of prior art private 
network arrangements; 
5 FIG. 2 is a block diagram of private network 

arrangements conforming to the principles of this 
invention; 

FIGS. 3-5 are examples of separate and total 
network demands of two private customers; 
70 FIGS. 6-17 illustrate the advantage of using 

shared as opposed to dedicated networks; 

FIG. 18 illustrates the process of setting up a 
connection for a private network; 

FIG. 19 is a flow chart illustrating the steps 
rs of setting up such a connection; and 

FIG. 20 is a block diagram of a customer's 
service controller. 

Detailed Description 

20 

FIG. 1 is an illustration of the prior art. Cus- 
tomer multiplexers 90, located on customer prem- 
ises are connected via carrier systems to serving 
offices 10 and 8. These serving offices comprise 

25 cross-connects 102 and 82 respectively, for con- 
necting individual trunks from one carrier system to 
another carrier system that interconnects the serv- 
ing offices to an intermediate tandem office 14. 
The tandem office also comprises a cross connect 

30 1 42 for interconnecting trunks terminating on the 
tandem office. More generally, serving offices may 
be interconnected through a plurality of tandem 
offices, through other serving offices or directly, in 
all cases via a cross-connect facility. 

35 FIG. 2 is an overall block diagram illustrating 

one embodiment of the invention. A transmission 
network 220 comprising 7 serving offices, 
2,4,6,8,10,12 and 14 is used for interconnecting the 
private service customers. In this embodiment, the 

40 7 serving offices are toll switches such as the 4 
ESSTM switches described in The Bell System 
Technical Journal, Vol. 56, No. 7, September 1977, 
pages 1015-1320, and comprise switching net- 
works for setting up temporary or long term con- 

45 nections and facilities switching arrangements for 
taking incoming groups of channels and routing 
them to outgoing groups of channels. The 6 serv- 
ing offices on the periphery, offices 2,4,6,8,10, and 
12 are each connected to one other peripheral 

so serving office and are each connected to the cen- 
tral serving office 14. Each of the 7 serving offices, 
2,4,6,8,10,12 and 14 is also connected to a com- 
mon channel signaling network 230 which is used 
to pass signaling information among these switches 

55 and which is used for accessing a data base called 
a Network Control Point (NCP) 240. Each of the 
serving offices also has additional channels 1 for 
connecting to other serving offices; these other 
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channels together with the connections shown form 
the pool of channels dedicated for providing ser- 
vice to a plurality of private service customers. The 
Network Control Point 240 is used for translating 
signaling information into network physical ad- 
dressing for routing and is used in conjunction with 
restricted access to the pool of channels to ensure 
that individual private networks do not exceed their 
assigned capacity. Connected to the NCP 240, is a 
service administrator's terminal 242 used for ad- 
ministration of the customer specific data relating 
to network 220 in the NCP 240, and for assigning 
channels to the dedicated pool. 

In this embodiment, the shared facilities are 
derived from carrier systems common to the public 
telephone network but carry only connections origi- 
nated from private network users who subscribe to 
the DSFN. Public telephone traffic is carried on 
separate trunking facilities. This assignment along 
with the demand restricted by the access facilities 
assures a level of availability comparable to that of 
dedicated facilities which is unaffected by unusual 
public telephone network demand. In an alternative 
embodiment of the invention, advanced routing al- 
gorithms can be used which allow the facilities to 
be further shared with public telephone traffic. 
Such algorithms logically reserve channels on the 
shared trunking for each service and allow priority, 
for example, to DSFN when overload conditions 
develop. Such routing schemes create further 
economies of scale in sharing but may have dif- 
ferent performance characteristics. 

Block 250 illustrates a typical private network 
user connection to network 220. The interface be- 
tween the shared transmission network 220 and the 
private customer is a service controller 255 con- 
nected to a serving office 12 by a facility operating 
under the protocol of an Integrated Services Digital 
Network (ISDN) Primary Rate Interface (PR!) 257. 
This PRI comprises 23 B-channels, each 64-Kilobit 
per second (Kb/s), for carrying voice or data com- 
munications, and one 64 Kb/s D-channel for carry- 
ing signaling information/ The service controller 
255 is connected to an administrative terminal 260 
for administering the private network by, for exam- 
ple, entering the network addresses of endpoints to 
be connected or receiving status information con- 
cerning endpoints. Since much of the traffic carried 
on these private networks is data traffic, a connec- 
tion is shown from the service controller to a com- 
puter 264. A user terminal such as terminal 274, 
but at another customer location connected to* 
another serving office, is connected via the network 
220 to computer 264. The voice and switched data 
traffic of the private network is transmitted via con- 
nection 276 between the service controller 55 and 
private branch exchange (PBX) 270. A second con- 
nection via link 278 connects the service controller 



to the private branch exchange for serving public 
switched network traffic from PBX 270. This con- 
nection may share the access facility to the serving 
office 4 for the purpose of placing calls on the 

5 public network. The PBX is connected to user 
station 272 and user terminal 274. 

Service controller 255 is a Unit, such as the 
Acculink® Model 740 of AT&T Information Sys- 
tems, which can readily be adapted to perform the 

w following functions: 

1) Terminate and monitor the individual net- 
work access transmission channels 257. 

2) Implement the PRI signaling protocol in 
order to interface with the signaling required to 

is establish and control connections from serving of- 
fice 4. 

3) Implement facilities to maintain the iden- 
tity of allowable destinations and allowable asso- 
ciated bandwidth for each of these destinations so 

20 that no attempt will be made to use channels in 
excess of those allocated for the private customer 
network. Such an attempt would be blocked by the 
network 220. 

4) Implement transmission interfaces, includ- 
25 ing less than T1 .5 rate, to other customer premises 

equipment to allow for switching or multiplexing 
onto established connections. 

5) Monitor the PRI signaling protocol for 
connection failures. Re-establish any failed connec- 

30 tions via PRI call setup procedures. These are 
specified by Consultative Committee on Interna- 
tional Telephone and Telegraph (CCITT) standards 
for the ISDN PRI. 

6) Implement service controller-to-service 
35 controller communications, e.g., via the PRI end-to- 
end signaling connection. 

7) Analyze and report diagnostic data ob- 
tained via PRI signaling and report such data to 
administrative terminal 60. These functions are de- 

40 scribed in detail with respect to FIG. 18. 

The PRI is described, for example, in "AT&T 
Integrated Services Digital Network (ISDN) Primary 
Rate-Interface Specification \ AT&T Document TR 
41449, March 1986, and in the CCITT Red Book 

45 Vol. 3, Fascicle 3.5, Series 1, ISDN Recommenda- 
tions, Geneva, 1985. 

FIGS. 3-17 illustrate how a network such as the 
one described with respect to FIG. 2, can be used 
to provide private service economically. A number 

so of problems are solved by these arrangements. 
The problems include the following: 

1) In prior art private networks, the use of a 
cross connect system to provide customers with a 
fraction of a carrier facility isolates the customer 

55 access equipment from existing methods of detect- 
ing facility failures. The use of the shared private 
network arrangement permits customers to use 
only a fraction of a transmission facility (e.g., 6 
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channels of a T-carrier facility) while receiving fail- 
ure messages via the out-of-band signaling chan- 
nel. 

2) For many private networks, it is necessary 

to provide redundancy so that in case of a failure, s 
the private customer's operation is not shut down. 
In many cases, the provision of an alternative route 
under the prior art arrangements, requires transmit- 
ting data over long multi-link connections which in 
a shared network, could be used much more effi- w 
ciently. 

3) In prior art private networks, it is inefficient 
to provide a customer with a fraction of a carrier 
facility because it is difficult to arrange that several 
private customers share a particular facility, espe- 15 
daily under circumstances where redundant facili- 
ties are required. The use of a shared private 
network arrangement permits customers to use 

only a fraction of a transmission facility (e.g. 6 
channels of a 24-channel T-carrier facility). 20 

4) In a switchable shared private network 
arrangement, switches can be used to reconfigure 
a particular private customer's network in response 
to changes of demand, thus, avoiding a require- 
ment of providing facilities of capacity sufficient for 25 
all different demands of one customer, or, alter- 
natively, to reprovision capacity by manually 
changing cross connections within the carrier net- 
work. 

5) In a shared private network, it is possible 30 
to share redundant facilities thus providing better 
performance in the face of trouble with lower facili- 
ties expense. For example, if a customer needs 

one facility and purchases two in order to have 
redundancy, that customer could receive better 35 
service in the face of trouble if he shared ten 
facilities with other customers who had an ag- 
gregate demand of seven facilities. 

6) It is desirable to provide redundant facili- 
ties using geographically diverse routes so that a 40 
common trouble source such as a cable break 
does not remove from service a facility and its 
redundant facility. A shared private network ar- 
rangement provides a much larger amount of geo- 
graphical diversity for redundant routes than is 45 
economical in a dedicated private network. 

FIG. 3 illustrates the traffic demand of cus- 
tomer A. The units are in fractions of a T-carrier 
facility so that one quarter corresponds to six chan- 
nels of 64 kilobits per second each or 384 kilobits 50 
per second. Customer A's network consists of ter- 
minations on serving offices 10,12,2,4 and 6. All of 
the demand by customer A is for connections 
between customer A's equipment connected to 
switch 6 and the equipment connected to serving 55 
offices 10,12,2 and 4. There is no demand for 
traffic among the stations terminated at serving 
offices 10,12,2 and 4. The traffic demand is for one 
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quarter unit from each of the serving offices 
10,12,2, and 4 to switch 6. 

FIG. 4 illustrates the demand of customer B. 
Customer B is connected to serving offices 2,4,8. 
and 10 and the typical demand is for a quarter unit 
of traffic between 2 and 10,2 and 4,2 and 8.4 and 
8, and 4 and 10. The maximum demand generated 
at the connections to serving offices 2 and 4 is 
three quarters of a unit each and the maximum 
demand generated at the connections to serving 
offices 8 and 10 is one half unit each. 

FIG. 5 illustrates alternative demands of cus- 
tomer B. The alternative demands are that serving 
offices 2 and 4 can generate or terminate up to 
three quarters of a unit of demand each and serv- 
ing offices 10 and 8 can generate up to half a unit 
of demand each and that any interconnection within 
this restraint is allowed. 

The actual physical network is shown within 
block 20 of FIG. 2. It comprises a star wherein 
serving offices 2,4,6,8,10 and 12 are connected to 
central serving office 14 and in addition, there are 
facilities between serving offices 12 and 2; 4 and 8; 
and 6 and 1 0. Thus, each of the peripheral serving 
offices 2,4,6,8,10 and 12 have two geographically 
and physically diverse output links and serving 
office 14 has six such links. 

FIG. 6 illustrates a dedicated private network 
for customer A having no redundancy. For the 
dedicated networks, each serving office has a 
cross-connect facility for establishing the connec- 
tions required for the private networks. Blocks 
501,503,505,507 and 509 represent the interface 
equipment such as service controller 255 connect- 
ed to a cross-connect facility in one of the serving 
offices. Blocks 509 and 507 are represented as 
being connected to serving offices 6 and 10 by a 
single line to indicate the fact that no tandem 
switching takes place at these interfaces. A double 
line is shown connecting blocks 501,503, and 505 
to serving offices 12,2, and 4 to indicate that the 
interface of these three serving offices performs a 
tandeming function, that is, a function of switching 
incoming circuit demand directly to outgoing facili- 
ties as well as performing the function of connect- 
ing locally generated demand to the network. For 
example, interface 501 switches the demand from 
interface 509 directly to interface 503, in addition to 
adding its own demand to that headed for that 
interface. In contrast, the tandeming function is 
performed at the switching network within serving 
offices in the shared networks of this description.. 
Because, in a dedicated network the facilities may 
not be shared among the different private cus- 
tomers, each of the links 511,512,513,514,515,516. 
and 517 is adequate for carrying a full unit of traffic 
though the requirements indicated in parentheses 
for each of these links varies from one quarter 
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12 



(links 511 and 512) to one half (link 513) to three 
quarter (links 514 and 515) to one (links 516 and 
517). Those links interconnecting two serving of- 
fices which are not directly connected in the trans- 
mission network 20, such as serving offices 10 and 
12, are shown as two separate links 511 and 512 
connected by a permanent connection 520 within 
serving office 14. Similarly, links 514 and 515 inter- 
connecting serving offices 2 and 4 are connected 
by a permanent connection 522 and links 516 and 
517 interconnecting serving offices 4 and 6 are 
connected by a permanent connection 524 within 
serving office 14. Notice that in order to meet 
customer A's demand using a dedicated network, a 
total of seven links are required to provide non- 
redundant service. 

FIG. 7 illustrates a dedicated network which 
can meet the demands of customer B. Interface 
equipment 601,603,605, and 607, each comprising 
a service controller 255 on serving offices 2,4,8, 
and 10 are used by customer B for interfacing with 
the dedicated network. Links 611 and 612 which 
are connected by connection 620 in serving office 
14 interconnect customer B terminations on serving 
offices 2 and 4. Interface 603 provides a tandeming 
function to switch demand from the interface 601 to 
interfaces 605 and 607, as well as to interface 603. 
Link 613 interconnects serving offices 4 and 8 
directly and links 614 and 615 connected via a 
connection 622 within switch 14 interconnect inter- 
faces 605 and 607. Interface 605 also provides a 
tandeming function to switch demand from inter- 
face 607 to interfaces 603 or 601 as well as to 
termination 605. While only full facilities are used 
for each of the links, the maximum demand traffic 
required on each of these links is a* full unit for link 
613; three quarters of a unit for iinks 611 and 612; 
and one half unit for links 614 and 615. The total 
number of links required to serve customer B using 
a dedicated network without redundancy is five. 

FIG. 8 is a superposition of FIGS. 6 and 7 and 
indicates that to meet the total demand for the 
private networks of customers A and B using dedi- 
cated facilities requires 12 links: one unit of traffic 
over route 701 between serving offices 12 and 2; 
two units of traffic over the route 703 between 
serving offices 2 and 14; three units of traffic over 
route 705 connecting serving offices 14 and 4; one 
unit of traffic over route 707 connecting serving 
offices 4 and 8; one unit of traffic over route 709 
connecting serving offices 8 and 14; two units of 
traffic over route 711 connecting serving offices 10 
and 14; one unit of traffic over route 713 connect- 
ing serving offices 12 and 14; and one unit of traffic 
over route 715 connecting serving offices 6 and 14. 

In the configurations of FIGS. 9-1 1 , switching is 
performed at each serving office and partial units of 
traffic can be merged onto a full unit of traffic using 



this switching capability. The interfaces at the cus- 
tomer premises comprise units 255, and the inter- 
faces are shown as blocks 502,504,506,508 and 
510 for customer A, and as blocks 602,604,606 and 
5 608 for customer B. In FIG. 9, customer A's de- 
mands can be met using routes 801,803,805, and 
807 joining serving offices 12,2,4 and 10, respec- 
tively, to serving office 14 and each carrying one 
quarter of a unit of traffic to route 809 connecting 

w serving office 14 to serving office 6 and carrying a 
full unit of traffic. This requires only five links in 
contrast to the seven links required in FIG. 6. 

FIG. 10 illustrates how customer B's demands 
can be met through four links over routes 

75 901,903,905, and 907 carrying three quarters, three 
quarters, one half and one half a unit of traffic 
apiece. This contrasts with five links required in the 
configuration of FIG. 7 to carry the same traffic. 
Finally, FIG. 11 illustrates that six links can 

20 carry all the traffic required by customers A and B. 
As can be seen from examination of FIGS. 9 and 
10, a single route 1001 is all that is required to 
carry traffic from serving office 14 to serving office 
12 for termination on unit 502; a single route carry- 

25 ing one unit of traffic is all that is required for 
connecting serving office 14 to serving office 2 for 
switching of that traffic to interfaces 504 and 602; a 
single unit of traffic is all that is required over link 
1005 connecting serving office 12 and serving of- 

30 fice 14 for switching traffic to interfaces 506 and 
604; a single link carrying one unit of traffic is all 
that is required for route 1007 between serving 
offices 14 and 6; interface 508; a single link is all 
that is required on route 1009 connecting serving 

35 office 14 with serving office 8 to carry one half unit 
of traffic to interface 606 and a single link is all that 
is required on route 1011 to carry three quarters of 
a unit of traffic switched between serving office 10 
and serving office 14 for interfaces 510 and 608. 

40 This is half the number of links shown in FIG. 8 to 
meet the demand of customers A and B using 
dedicated facilities. 

FIGS. 12-14 illustrate the configuration required 
to achieve a reliable dedicated network. A reliable 

45 network is defined for the purposes of these figures 
as a network which will survive the loss of any one 
link. FIG. 12 shows that a reliable network for 
serving customer A can be implemented using nine 
links. The links interconnecting switches 12,2; 2,14, 

so and 14,4; 6,14, and 14,8, and 8, 4; 6,10; and 10,14 
and 14,12. The same set of links differently config- 
ured as shown in FIG. 13 can provide customer B 
with a reliable dedicated network. The links include 
one connecting switches 2,12 and 12,14 and 14,10; 

55 2,14 and 14,4; 4,8; 8,14 and 14,6 and 6,10. Notice 
that in both of these cases, several double and 
triple route links are required to join two serving 
offices. This is a consequence of the desire to 
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avoid using the same route for redundant links. 
FIG. 14 is then simply a superposition of the links 
of FIGS. 12 and 13 and requires a total of eighteen 
links. 

FIGS. 15-17 demonstrate that this number can 
be halved by using a shared network approach. 
FIG. 15 illustrates that the links needed for reliable 
interconnection of terminations 502,504,506,508, 
and 510 of customer A's network is nine links, the 
same nine links as indicated in FIG. 12. Similarly, 
(FIG. 16) nine links are required to provide cus- 
tomer B with a reliable shared network. However, to 
provide both customers A and B with a reliable 
shared network, requires the same nine links, (FIG. 
17) thus, halving the total number of links required 
for a reliable network using unshared facilities with- 
out switching. 

In these examples, FIGS. 6 and 9 illustrate the 
advantage of a shared network in eliminating back- 
haul, i.e., the process of going through a number of 
serving offices in order to connect adjacent serving 
offices. FIGS. 9-11 illustrate the sharing of channels 
on a facility to reduce the total number of links 
required. FIGS. 7 and 10 illustrate the advantages 
of use of switching to respond to shifts in demand. 
Finally, FIGS. 12 through 17 illustrate how redun- 
dancy can be obtained at lower cost in a shared 
switchable network. FIG. 14 illustrates that eighteen 
links are required to achieve a reliable dedicated 
network, whereas, FIG. 17 shows that only nine 
links are required if the network can be shared. 
Finally, FIG. 17 shows a redundant and geographi- 
cally diverse network wherein traffic over a facility 
containing any cable break can be routed over 
another facility. 

FIG. 18 illustrates the procedures and network 
data necessary for the service controller to estab- 
lish a connection, and the means by which the 
network switching elements are able to control de- 
mand and route requested connections. The cus- 
tomer network administrator at terminal 260 (FIG. 
2) is assigned by the carrier network administrator 
access channel numbers and dialable addresses 
(directory numbers) for each of the endpoints sub- 
scribed to the network. These data are entered into 
the service controllers by the customer admini- 
strator and into the network switch and Network 
Control Point by the network administrator. Further 
the network administrator assigns a network ad- 
dress for each endpoint as well as a set of address 
translations which convert dialable addresses to 
network addresses. The latter translations which 
are customer specific are placed in the Network 
Control Point and associated with each network 
address. Translations are provided only for allowed 
calls. Each of the serving offices comprises a 
switching network for establishing connections. 
Service controller 255, shown in detail in FIG. 



20. comprises an interface 2003 for interfacing with 
the access channels to serving office 4. 
The5interface is a PRI interface with one signaling 
channel 2005 for communicating with a customer 
5 administrative terminal 260 and a processor 2000 
for controlling the service controller. The processor 
2000 comprises a central processing unit 2002, a 
memory 2009 including table 2010 for storing ac- 
cess patterns of the service controller, table 2006 

w for storing channel usage data, and a program 
2007. The processor 2000 communicates with 
serving office 4 via the signaling channel 2005. The 
output of the interface is also connected via chan- 
nels 2004 to the customer equipment 264,270. 

75 A call is illustrated between dialable addresses 

W on serving office 4, and X on serving office 8; 
both W and X are dialable addresses of customer 
B. (Dialable addresses are upper case letters W, X, 
Y, 2; network (physical) addresses are lower case 

20 letters w, x, y, z.) The service controller 255 upon 
command from the customer administrator's termi- 
nal 260, checks in Table 2010 to see how many 
channels can be accessed for the various allowable 
outgoing addresses, X, Y, and Z. Segment 2014 

25 indicates that 12 channels are allowed for X, 12 for 
Y, and 18 for Z. Segment 2010 indicates that the 
total number of channels allowed at any one time is 
18, identifies these as 1-18, and identifies the di- 
rectory number, W, of the source. Service control- 

30 ler 255 Initiates a call to X by sending a setup 
message 2020 over the primary rate interface (PRI) 
containing the following information elements: dia- 
lable addresses X and W (2021). number of chan- 
nels (6) (2023), assigned channels (7-12) (2025) 

35 and the type of service (DSFN) (2027) for which 
the connection will be established. The serving 
office 4 interprets the service type and network 
address in order to check a table 2010 of allowed 
access channels. If the requested channels are 

40 correct and adequate for the desired call, the serv- 
ing office 4 formulates a Common Channel Sig- 
naling (CCS) message (2040) containing the net- 
work address w of the originating access line and 
dialable address X, (segment 2042), service type 

45 (segment 2044), and a call ID (segment 2046). This 
message is transmitted to the Network Control 
Point (NCP) 240. The network address along with 
the service type determines the message routing to 
the correct NCP and customer data record in the 

so NCP. If the number or type of access channels is 
not correct, or is inadequate, the call is blocked by 
the switch by signaling a call denial message to 
the source controller. 

The Network Control Point 240 uses the re- 

55 ceived information to verify thai the customer has 
subscribed to the desired service, and to access a 
table 2050 containing the network address transla- 
tions, i.e., translations from the dialable address to 
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the network address, for allowed network address- 
es for calls originating from network address w. 
The network address is a concatenation of the 
terminating switch address and the terminating ad- 
dress of the access line at that switch. If the 
desired dialable address, X, is an allowed transla- 
tion for w, then a return message 2060 containing 
the call ID 2064 and the routing translation (2062) 
comprising the network addresses w, x, of the two 
endpoints is sent to the originating serving office. If 
not, a call denial message is sent to the serving 
office which in turn blocks the call. The details of 
the call denial are returned to the customer admin- 
istrator and provide useful trouble shooting informa- 
tion. 

In the case of an allowed call, the data at the 
serving office associated with the call ID and the 
translated routing number are used to proceed with 
the routing of the call. Service type, network ad- 
dress and bandwidth data are used to point to a 
routing table 2070 within the serving office 4 which 
contains a list in preferred order of the outgoing 
facilities which can transport the call to its destina- 
tion. Only the terminating switch address portion of 
the network address is needed to determine rout- 
ing. These facilities are dedicated to the service 
and engineered to give a very low level of blocking 
given the known demand and statistical failure rate 
of facilities- The set of outgoing facilities traverse at 
least two physically diverse paths. The preferred 
routes are searched in order until an idle set of 
channels is found. In this case, the two routes, in 
order of preference, are trunk group m (2082), a 
direct route to destination serving office 8, and 
trunk group n (2084), a route that goes via tandem 
serving office 14. Assume that a trunk of trunk 
group m is available. A table (not shown) of trunks 
of trunk group m is searched to find an available 
set of channels for the connection. 

Subsequent serving offices in the network, 
based on incoming trunk type and Common Chan- 
nel Signaling data in the form of call type and 
terminating network address will further route the 
call to the desired terminating switch. At any point 
where the call cannot be further routed due to lack 
of facilities, the call will be terminated. Routing 
schemes such as Dynamic Non-Hierarchical Rout- 
ing which allows the call to be automatically reat- 
tempted at the originating switch until all possibili- 
ties are exhausted can also be employed. 

In this case, with the direct route available, 
serving office 4 sends a CCS message 2090, com- 
prising segments 2091 (x, network address of the 
destination, W, dialable address of the source), 
2093(6, the number of channels for this call), 2095- 
(13-18, the channels of the trunk group, assumed 
in this case to be a single 24 channel group, that 
have been assigned to this call) 2097 (m, the 



identity of the trunk group) and 2099 (DSFN, the 
type of service for this call). When message 2090 
is received in serving office 8, the access privilege 
for network address x are checked in table 2100, 
s and it is found that the service controller 256 has 
been assigned to channels 1-12 on the access 
facility. Serving office 8 sends a message 2110 to 
service controller 256 to establish the requested 
connections. Message 2110 comprises segments 

10 2111 (dialable addresses X, W of source and des- 
tination), 2113(6, the number of channels of the 
connection), 2115 (1-6, the channels assigned to 
the connection) and 2117 (DSPN, the type of ser- 
vice). Upon positive acknowledgment, the call is 

75 completed and a connect message is transmitted 
to the originating service office 4 and service con- 
troller 255. If the appropriate channels are inad- 
equate in number or non-existent the call is bloc- 
ked. During the progress of the call, messages 

20 relating the status of the call are sent to service 
controller 255. If the call is blocked, an abnormal 
event, a code in the denial message to service 
controller 255 will indicate the cause- of blocking. 
This information would be displayed at the cus- : 

25 tomer administrator's terminal 260 by the service 
controller 255. 

Once established, a connection is held indefi- 
nitely. Severe noise or failure of the network facili- 
ties can cause the serving offices 4 or 8 or the 

30 service controller 255 or 256 to disconnect. Under 

these condition, the service controller 255 or 256 ^ 
would automatically reestablish the connection as ^ 
described above. A serving office will take very 
noisy or failed trunks out of service, for example, ^' 

35 trunk groupm. When the call is reestablished, since 
the old route is unavailable, a new route will be 
selected by the serving office, in this case, trunk 
group n. The engineering of the network facilities 
assures that there will be a physically diverse fa- 

40 cility with adequate capacity to carry the redirected 
connection. 

FIG. 19 is a flow diagram of the functions 
performed as described in FIG. 18. First, a serving 
office receives a request to establish a DSFN con- 

45 nection (action block 2200). A connection is then 
set up between the originating serving office and 
the service controller from which the request was 
received (action block 2210). An NCP (in this case 
NCP 240) is then accessed to derive the physical 

so address of the destination from the directory num- 
ber of that destination (action block 2220). The 
originating serving process then selects a route 
based on the identity of the destination serving 
office (action block 2230). Finally, a connection is 

55 set up between the originating serving office and 
the destination serving office and between the des- 
tination serving office and the serving office con- 
troller at that destination (action block 2240). 

9 
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For purposes of rearranging the customer net- 
work to meet changed demand, the customer ad- 
ministrator may disconnect existing connections 
and establish new connections of different band- 
widths to the set of predefined locations identified 
in the Network Control Point. The only constraint is 
that the total bandwidth between two endpoints 
cannot exceed the bandwidth of the access chan- 
nels assigned to the service. If the customer ad- 
ministrator desires additional bandwidth or new lo- 
cations, a service order to the network administra- 
tor is necessary. If adequate network capacity ex- 
ists without adding new facilities, the network ad- 
ministrator may grant service by updating the ap- 
propriate tables in the switch and Network Control 
Point. This ability to do this allows the potential of 
granting service in a significantly shorter interval 
than that required to provision a customer dedi- 
cated facility which must be manually routed. 

The use of the Network Control Point (database 
processing system) for translating addresses allows 
more sophisticated features to be associated with 
call routing. The ability to form closed calling 
groups has already been described. Additional fea- 
tures include: translations which vary by time of 
day and date, subscriber activated translations 
changes, and centralized monitoring of connection 
patterns. These features could be implemented at 
the service controller but would be more difficult to 
administer and control in those devices. 

It is to be understood that the above descrip- 
tion is only of one preferred embodiment of the 
invention. Numerous other arrangements may be 
devised by one skilled in the art without departing 
from the spirit and scope of the invention. The 
invention is thus limited only as defined in the 
accompanying claims. 



Claims 

1. In a communications network comprising a 
plurality of serving offices and a plurality of trans- 
mission facilities for interconnecting ones of said 
serving offices, each facility comprising at least 
one communication channel, a method of intercon- 
necting access links connecting said network to a 
private network customer for providing private ser- 
vice, comprising the steps of: 
responsive to a request message from said private 
network customer specifying communication ca- 
pacity requirements and comprising data for iden- 
tifying first access links and second access links to 
be connected, selecting channels from a pool of 
channels of said transmission facilities, said pool 
dedicated to providing private network service to a 
plurality of private network customers, identities of 
channels of said pool being stored in data tables of 



said network, for providing a number of channels 
between said first and second access links of said 
customer meeting said capacity requirements; and 
connecting said first and second access links via 
s said selected channels via a switched connection 
through ones of said plurality of serving offices. 

2. The method of claim 1 further comprising 
the steps of: 

detecting a failure in at least one of said channels 
70 used for interconnecting said first and second ac- 
cess links of said customer; 

selecting at least one alternate available channel 
from said pool of dedicated channels; and 
connecting said first and second access links of 
75 said customer via said at least one alternate avail- 
able channel via a switched connection through 
ones of said plurality of serving offices. 

3. The method of claim 1, wherein said facili- 
ties comprise carrier groups each comprising a set 

20 of channels, and wherein said selecting step com- 
prises the step of: 

selecting a proper subset of the set of channels of 
one of said carrier group for meeting transmission 
requirements of said private customer between 
25 said first and second access links. 

4. The method of claim 1 further comprising 
the step of: 

communicating over at least one of said first and 
second access links by integrated communication 
30 and signaling channels. 

5. The method of claim 1, wherein said com- 
munications network further comprises data tables 
for storing first data identifying the number, iden- 
tity, and availability of access channels on access 

35 links of said customer, and wherein said selecting 
step comprises the step of: 

responsive to said request, checking said request 
against said first data identifying the number and 
availability of access channels on said first and 
40 second access links. 

6. The method of claim 5 further comprising 
the step of notifying said private customer if insuffi- 
cient access channels are available on at least one 
of said first and second access links to meet said 

45 request. 

7. The method of claim 5 further comprising 
the step of: 

responsive to said connecting step, updating said 
first data to indicate that said requested number of 
so channels on said first and second access links are 
unavailable. 

8. The method of claim 5 further comprising 
the step of: 

responsive to a request from a network administra- 
55 tor, altering said first data for identifying the num- 
ber and identity of access channels on said first 
and second access links. 

9- The method of claim 1 wherein said commu- 
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nications network is a common carrier network fur- 
ther comprising the step of: 

responsive to a request from a network administra- 
tor, adding or subtracting channels to or from said 
pool by altering said data tables for storing iden- 
tities of channels of said pool dedicated to provid- 
ing private network service; and 
making any channels added to or subtracted from 
said pool unavailable or available, respectively, for 
use for public service in said common carrier net- 
work. 

10. The method of claim 1 wherein said com- 
munications network is a common carrier network 
and wherein said connecting step comprises: 
connecting said first and second access links over 
said channels selected for said customer via a 
switched connection through ones of said plurality 
of serving offices, and wherein said ones of said 
plurality of serving offices comprise serving offices 
for also switching public telecommunications traffic. 

11. The method of claim 1 further comprising 
the step of: 

engineering said pool to meet peak demands of a 
plurality of private customers, said peak demands 
being limited by pluralities of access links provided 
to each of said plurality of private customers and 
the number of access channels provided on each 
of said pluralities of access links. 

12. The method of claim 11 wherein said en- 
gineering step comprises: 

engineering said pool to meet said peak demands 
augmented by adequate additional capacity to al- 
low for restoral of channels to private customers in 
the event of failure of any transmission facility 
interconnecting ones of said plurality of serving 
offices. 

13. The method of claim 12 wherein said en- 
gineering comprises: 

engineering said pool to provide a sufficient num- 
ber of channels on physically diverse facilities so 
that alternate channels can be provided if all facili- 
ties of one physical route fail. 

14 The method of claim 11, wherein said com- 
munications network is a common carrier network, 
wherein said facilities comprise carrier groups each 
comprising a set of channels, and wherein said 
engineering step comprises: 

engineering said pool according to rules such that 
said pool may comprise a proper subset of chan- 
nels of a carrier group between two of said serving 
offices. 

15. The method of claim 1 further comprising 
the step of: 

transmitting said request from a customer admin- 
istrator terminal to one of said serving offices. 

16. The method of claim 15 wherein said trans- 
mitting step comprises the step of: 
transmitting said request over an integrated com- 



munication and signaling facility of an access link 
connecting said private network customer to said 
communications network. 

17. The method of claim 1 wherein said select- 
5 ing step comprises the step of: 

transmitting from one of said serving offices a 
message, comprising said data for identifying said 
first and second access links, from said request, to 
a data base and receiving a message in said 
70 serving office from said data base comprising data 
identifying at least one of said first and second 
access links. 

18. The method of claim 17 further comprising 
the step of: 

75 translating said data identifying at least one of said 
first and second access links to find a route from 
said one of said serving offices to a serving office 
connected to one of said first and second links. 

19. The method of claim 18 further comprising 
20 the step of: 

sending a message over a common channel sig- 
naling system to a serving office connected to one 
of said channels of said route for establishing part 
of said connection between said identified first and 
25 second access links of said customer. 

20. The method of claim 17 further comprising 
the step of: 

in said data, translating from said data for identify- 
ing said first and second access links to said data 
30 identifying at least one of said first and second 
access links. 

21. The method of claim 20 wherein said data 
for identifying said first and second access links 
comprises at least one dialable number, and said 

35 data identifying at least one of said first and sec- 
ond access links comprises data identifying at least 
one serving office and a physical access channel 
of said at least one serving office. 

22. The method of claim 1 further comprising 
40 the steps of: 

storing availability data for each of said channels of 
said pool in said data tables; 

responsive to another request from said private 
network customer, specifying a number of channels 
45 to be disconnected between identified access links; 
disconnecting said specified number of channels; 
and 

making said disconnected channels available, in 
said availability data of said data tables, for serving 
so others of said plurality of private network cus- 
tomers. 

23. The method of claim 1 wherein said select- 
ing step comprises the steps of: 

receiving at a first serving office said request 
55 wherein said information for identifying said access 
links comprises a dialable address of said second 
access link; 

translating said dialable address of said second 
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access link to a physical address, said physical 
address comprising an identification of a second 
serving office connected to said second access 
link; 

selecting at said first serving office a trunk group 
for connection to said second serving office; and 
selecting a channel of said trunk group from mem- 
bers of said pool of channels available in said first 
serving office. 

24. The method of claim 23 wherein said con- 
necting step comprises the steps of: 

setting up a first connection in said first serving 
office between said first access link and said se- 
lected channel; and 

transmitting a message to a serving office con- 
nected to said selected channel for extending said 
connection to said serving office connected to said 
selected channel. 

25. The method of claim 1 wherein ones of 
said channels of said pool are identified in data 
tables of serving offices connected to said ones of 
said channels. 

26. The method of claim 1 wherein said con- 
necting step comprises: 

selecting a preferred trunk group comprising chan- 
nels from said pool; 

testing whether channels from said pool are avail- 
able in said preferred trunk group; and 
if no channels from said pool are available in said 
preferred trunk group, selecting an alternate trunk 
group comprising channels from said pool. 

27. The method of claim 26 wherein said al- 
ternate trunk group uses different facilities than the 
facilities of said preferred trunk group. 

28. A customer service controller for interfacing 
between customer equipment and a telecommuni- 
cations network comprising: 

means for interfacing access communications 
channels and signaling channels to said network 
and to said customer equipment; 
means for detecting a failure of a communications 
channel of said network connected to said cus- 
tomer equipment; and 

means responsive to said detecting for sending a 
request message from said controller to said net- 
work over one of said signaling channels for select- 
ing an alternate communications channel and es- 
tablishing a connection between said customer 
equipment and said alternate channel. 

29. The controller of claim 28 further compris- 
ing: 

means for maintaining the identity of allowable des- 
tinations, an allowable number of channels to each 
of said destinations, and present usage of said 
access communications channels. 

30. The controller of claim 28 wherein said 
means for interfacing comprise at least one primary 
rate interface of an integrated services digital net- 



work. 

31. The controller of claim 28 further compris- 
ing: 

means responsive to said detection for reporting 
5 said failure to an administrative terminal of said 
customer equipment. 

32. In a communications network comprising a 
plurality of serving offices and a plurality of trans- 
mission facilities for interconnecting said serving 

io offices, each facility comprising at (east one com- 
munication channel, apparatus for providing private 
service interconnections between first access links 
and second access links connecting said network 
to a private network customer, said first access 

75 links connected to a first one or said serving of- 
fices, comprising: 

a pool of communications channels of said facilities 
for interconnecting said first serving office to others 
of said serving offices; 

20 said first serving office operaiive under the control 
of a program for establishing connections in said 
first serving office for extending connections from 
ones of said first access links toward ones of said 
second access links via ones of said pool of com- 

25 munications channels in response to receipt of a 
request from said private network customer com- 
prising data for identifying said second access 
links. 

33. In the communications network of claim 32, 

30 the apparatus further comprising: 

said first serving office further operative under the 
control of a program and responsive to a failure in 
one of said ones of said pool of communications 
channels for selecting at least one alternate avail- 

35 able channel from said pool of dedicated channels 
and extending connections from said ones of said 
first access links via said at least one alternate 
available channel toward said ones of said second 
access links. 

40 34. The communications network of claim 32 

wherein said apparatus further comprises: 
a data base system, accessible from said first 
serving office, for storing data for identifying the 
physical locations of access links of said private 

45 customer. 

35. In the communications network of claim 32, 
the apparatus further comprising: 

common channel signaling facilities interconnecting 
said first serving office to others of said plurality of 
so serving offices for transmitting signaling messages 
for establishing connections in said others of said 
serving offices. 

36. In a common carrier communications net- 
work comprising a plurality of serving offices and a 

55 plurality of transmission facilities for interconnec- 
ting ones of said serving offices, each facility com- 
prising at least one carrier group, each carrier 
group comprising a set of channels, a method of 

12 



23 



EP 0 400 879 A2 



24 



interconnecting access links connecting said net- 
work to a private network customer for providing 
private service comprising the steps of: 
responsive to a request received from a customer 
administrator terminal of said private network cus- 
tomer, said request specifying a number of chan- 
nels and comprising data for identifying first and 
second access links to be connected by said num- 
ber of channels, selecting channels from a pool of 
channels, dedicated to providing private network 
service, whose identities are stored in data tables 
of said network, for providing said number of chan- 
nels between said first and said second access 
links of said customer; 

connecting said first and second access links via 
said channels selected for said customer via a 
switched connection through ones of said plurality 
of serving offices; 

updating first data to indicate that said requested 
number of channels on said first and second ac- 
cess links are unavailable; 

detecting a failure in at least one of said channels 
used for interconnecting said first and second ac- 
cess links of said customer; 

selecting at least one alternate available channel 
from said pool of. dedicated channels; 
connecting said first and second access links of 
said customer via said at least one alternate avail- 
able channel via a switched connection through 
ones of said plurality of serving offices; 
communicating over at least one of said first and 
second access links by integrated communication 
and signaling channels; 

responsive to a request from a network administra- 
tor, adding or subtracting channels to or from said 
pool by altering said data tables for storing iden- 
tities of channels of said pool dedicated to provid- 
ing private network service; 

making any channels added to or subtracted from 
said pool unavailable or available, respectively, for 
use for public service in said common carrier net- 
work; 

wherein said communications network comprises 
data tables for storing first data identifying the 
number, identity, and availability of access chan- 
nels on access links of said customer; 
wherein said step of selecting channels from said 
pool comprises the steps of: 

receiving at a first serving office said request 
wherein said information for identifying said access 
links comprises a dialable address of said second 
access link; 

checking said request against said first data iden- 
tifying the number and availability of access chan- 
nels on said first and second access links; 
notifying said private customer if insufficient access 
channels are available on at least one of said first 
and second access links to meet said request; 



in a data base of said network, translating said 
dialable address of said second access link to a 
physical address, said physical address comprising 
an identification of a second serving office con- 
5 nected to said second access link; 

selecting at said first serving office, a route to said 
second serving office; 

selecting a channel of said route from members of 
said pool of channels available in said first serving 

70 office; and 

sending a message over a common channel sig- 
naling system to a serving office connected to one 
of said channels of said route for establishing part 
of said connection between said identified first and 

75 second access links of said customers. 
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